


























学位 》調 文要 』曰
AbStract
Synonymousofpoison‘Arsenic，ｉｓｆａｍｏｕｓｆｂｒｉｔｓｃａ1℃inogenic，mutagenicand
teratogemccharactersandtreatedasahazardsmaterial・Mostoftllesekindsofdisease
canevenmallybedevelopedintllosepeoplewhodrinkAspollutedwate工Tllepresent
studyhasfbcusedontheseverityofAspollutioninBangladeshwitllthespecial
attentionofplobablebioremediation・BiomatsfbundintheAscontaminatedareas
providescluesontllebiogeocllemicalroleofspecificlnicroorganismsinbioremediation・
Forllisstudygroundwaterandbiomatswereobservedandanalyzedtofindoutthe
microbialabilityinbioremediationofAs・Sampleswerecollectedfiomaninsitureactor
inoneoftllehighestAspollutedareas`Hazigo11j,Cllandpul;Bangladesh・Mostofthe
groundwaterspossesstlleaveragepH(6.5‐7.5)andcontainsO・外１．７ｐｐｍofAs
exceedmgtlleWorldHealtllOrganization（００１ppm）andBangladesh（005ppm）
standards､Besidesthis,opticalandelectronmicroscopicobservationrevealedthatthe
mlcroorgamsnlsaremetabolicallyandenzymeticallyactiveinAspollutedwateⅢ
EpitllennalNeutronActivationAnalyses（NAA）sllowedthatbiomats（colonyof
mcroorganisms)canaccmnulate390‐S50ppmofAswitlloutanymetabolichazalds
(whilewatercontainsaboutO､３‐１．７ｐｐｍ).Furtllermore,EnergydispersiveX-ray
fIuorescenceSpectroscopy(ED-XRF)ofbiomatsandgroundwaterinthemsitureactor
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verifiestllatAsattenuationoccurs・Groundwatersampledaway(4m)fiomtllesomce
(llandpmnpedtubewell)hasverylowasconcentrations,andAswasnotdetected
ftlrtherftomthesou1℃e(8-1コ)meters・TheAsattelmationwaslnediatedbymicrobes
inbiomatsthrouglladsorpｔｉｏｎｏｆＡｓｏｎｔｌｌｅｃｅｌｌｓｕrftlceandbiomethylatedtofbm
biominerals．Ⅵvianite，identifiedinthebiolnatsmayhaveresultedfiommicrobe
mediatingbiomineralizationoHiglldissolvedFeandPconcentrationwasfiIrtller
recognizedtopromoteandenhancetlleAsbiomneralizationprocess・Theprocessis
believedtobetllepartsofdetoxificationmechanismsnlediatedbytlleAs-resistance
lnlcroorgamsnls．
K臼Ｗｏ"is:Bangladesh;Arsenicpollution;Groundwater;Biomats;Neutronactivation
analysis；Bioremediation，Viviamte，F1uronletricenumeration，EnZymeticallyactive
mlcroorgamsIn
Arsenic(As)toxicityisexpressedbyitswidespreadcarcinogenicityassociation
witlldiseasesaffectingthecardiovascularandneurologicalsystems・Thesediseases
developinpeoplewlloareexposedtoAs-contaminateddrinkingwateLRecentlybthe
evidenceofarsenicalcllronicpoisoninghasbeenreportedinmanypartSoftlleworld
andhasbecomeasenouspublichealｔｌｌｐｒｏｂｌｅｍｍｓｏｍｅｏｆｔｈｅＡｓｉａｎｃｏuntries・
Bangladeshisoneoftllecountriestllatreceivedworldwideattentioninthemidl990s
wllenchronicAspoisoninginhulnanswasdoculnented・Groundwaterfiomshallow
aquifershavelongbeenusedastheprimarysourceofpotablewaterinBangladeshand
havealsobeenidentifiedasthesourcｅｏｆＡｓ・Severaltypesoffilterswereusedto
remedyAscontaminationmdrinkingwaterHoweveLtllefeasibilityofutilizingfilters
fbrlong-tennandlarge-scaleapplicationisiｍｐｅｄｅｄｂｙｉｔｓｌｌｉｇｌｌｃｏｓｔａｎｄｈｃａｖｙ
ｍaintenanccBiolemediationhasattIactedagrowingattentionmremediationefIbrtsof
As-contaminatedgroundwaterduetoitsfairlylowcostandllighefficiency6
PresentstudyhasfbcusedontlleseverityofAspollutioninBangladeshwitllthe
Specialattentionofprobablebioremediation・Fortllisstudybiomatsfbmedbybacterial
coloniesanddevelopedinAs-contaminatedareaswerecollectedalongwith
groundwaterlpondandriverwatersatdifferentlocationsinHazigonj，ChandpuL
BangladeshTheseverityofAs-poisomnginhumanswasfnrtherverifiedbycollectmg
haiLnail,ulineandbloodsamplesfiDminhabitants（、＝g5persons）exposedto
As-contanmnateddrinkingwateLTheseinhabitantshaveshownsymptomsof
As-poisoningasverifiednledically．
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